A heterologous system for detecting eukaryotic enzymes which synthesize pseudouridine in transfer ribonucleic acids.
tRNA pseudouridylation activities have been detected in embryonic mouse cell fractions and in extracts from HeLa, mouse L-cell and baby hamster kidney (BHK) cell lines. These activities were identified by the use of heterologous reaction systems, with tRNA from hisT strains of Salmonella typhimurium as substrate. hisT mutants are defective for an enzyme that forms psi residues in the anticodon region of many tRNAs and accumulate undermodified species of tRNA. The pseudouridylation activity from BHK cells has been examined in detail and quantitated by a modified tritium release assay (Cortese, R., Kammen, H.O., Spengler, S.J., and Ames, B.N. (1974) J. Biol. Chem. 249, 1103-1108). Maximal rates of tritium release required a suitable cationic environment (optimally, a combination of Mg2+ and NH4+) and a thiol reductant. The activity was totally inhibited in the presence of thiol-reactive reagents, such as 5,5'-dithiobis(2-nitrobenzoic acid) and p-chloromercuribenzoate. A major portion of this 3H release activity was associated with psi modification reactions. This conclusion stems from the following observations: (a) BHK extracts preferentially catalyzed a release of 3H from hisT [5-3H]tRNA, rather than from similarly labeled wild type tRNA; (b) this activity was specific for protons attached to C5 of the pyrimidine rings; no release of 3H was obtained with hisT or wild type [6-3H]tRNA as substrate; (c) the reaction products of hisT tRNA with BHK enzyme were examined by reverse phase column chromatography of tRNAPhe isoacceptors on RPC-5 columns. The enzyme modified both of the principal isoacceptors of hisT tRNAPhe to an equal extent, yielding products indistinguishable from wild type tRNAPhe. Significant levels of 3H release were obtained by the action of enzyme on wild type [5-3H]tRNA, even after gel filtration of the enzyme. This suggests that the enzyme may be able to hypermodify certain species of wild type S. typhimurium tRNA. The activities for wild type tRNA and hisT tRNA appeared to be associated with the same enzyme.